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(54) INSPECTING METHOD AND APPARATUS FOR 
TRANSPARENT SHEET 

(57) Abstract: 

PURPOSE: To positively and automatically detect at high 
speeds a minute projection/recess on the surface of a 
transparent sheet, the mixture of a foreign matter 
inside the sheet, a defect caused by air bubbles and 
further a protrusion/ lump formed on a reflection 
preventing film part on the surface of the sheet. 

CONSTITUTION: A low NA light is cast slantwise from a 
slit light source 224 to a transparent sheet 1. An 
optical image on the surface of the sheet is defocused 
to a line sensor 226 and detected by a detecting lens 
225 from a direction to which the cast light is 
regularly reflected. The optical image is smoothed by an 
image processing device 229, and a defect of a recess or 
projection is detected based on a threshold value set to 
extract a bright/dark part corresponding to the defect 
part from an image processed by a quadratic 
differentiation. The light is directed and cast random 
to the transparent sheet 1. An optical image of the 
sheet where the cast light penetrates is detected by a 
lens 205 at a line sensor 206. A defect inside the sheet 
is surely detected on the basis of a threshold value for 
extracting a bright/dark part corresponding to the 



defect part from an image obtained by smoothing and 
processing the optical image through a quadratic 
differentiation. 
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(54) [SfiHjO^lfc] 3§8i/- h o>&£.J}mt*o>>£fg. 



(57) [Sft] 

-rs«K±MSB est b s ^^%^ri & am*oiaarc 

g » w c mm X- s s «t a c -r a . 

imm] mwis- h- 1 * m*©#i® 224^ 

a>e>, ^fiis«fc*r^ibfcw«faj»«iiHfflcDb*.v^fl[K:a 
1 taai/fc3fcfisiit«©s/-h©* ! 3 6 iii<ft*i/>x2 0 



IB) 71 




(2) 



1 

c»«9i i ] mm >- h iz 7, u * y ttoitmx-mjjfr 

6><gNA©3fe£HiRftfU 

[»*«2] HUi3SB^->-h©^Pf§3!)S^-hS®CDIH] 

a* fettle frco>pi3L< tt)i>-rn*T-S5K*isii2 

>- h £aii LfeftMf^©^- h ©^H^fcl&fclj 
U 



6-235624 



[81*315] SuIB^bj->- h£D^RSdSi/-hrtgp©>> 
-btt»»©Jl$&*felHWfc£fc5S*SA, * 

D5g$tilA©4>fc < *v^m*»Tf» 581*31 3 B3« 

*»'<r^m*»Tf*sai*H3E*fflawi'- hottest 

So 

[Bt*SI7] 3teft-S©ffly6*fiC»il*ffl3t7-f^ 

;i/A©fli3fc*isi*pffljifiA«aars»fiit:uT 

mu 

tWJl/&3fc*ilIfRft¥»fblyT2iJic«^«iau 

5aBJ?^-b ©}&&*?£„ 

[8f*3!8] *BBfflC*fJteLfcfl8lfifa5»fflffifflfflU* 

7i3©©aB^^>- h©«iE»a!. 

U 3 Sfcl±7fBS6©aH^i'- h©tfofc*i£. 
[91*31 1 0 ] ffiffimWis- hifi, JEKMLlz < 
B * W L T v > 5 H] £ L T SS? & 5 £ n 5 it * m 



[BM&S11] 3t*-*©«3fc*|qit:»itSiH3t7^ 

mu 

tarn u& jt^nMk* jwiwb ur 2 u 
amffl© L§oitt£s^TaB^>- h©^pffi£&aj-f 

5h«fc, affil*>-h*9 0flE@fi**T3fcftffifflS« 
10 «36»6»^rflB*rb, 

au 

aaffl©i/$i^ttK:ai^i^T, as^-h ©*»§£$&& 
■rsaiffli'- ^©M^^o 

[fS*J§U2] HuI3aB^i/-h©^Rlds->-hp<g*p© 
ffift 7 -i ;ua bGLfflM7 -r ;u a ©AS 5 ■S-tce-fflt^ b 5 

20 

[81*91 1 3 ] mmMWis- ho^Bfi**^— brtflB© 
v- htt*K©3l!)-&to««K:flfei;sSi|fcilx*&ttjsi 

Ta©'i>*c< fcfcvvrftirca sal** i if3«4©as^«> 
-h©t!«2ji£. 

[»*sii4] aoaDsnsaws'— h©*ac^ 

V * f*tt©*»-?fiNA©3fcftjHW-r5¥ai:» 

»tH-r5^acj;-oTtta*nfe3ifi^iiiffeft5|i«fb-r5 

30 ¥8t£s 

TWfb-rs^scioTTifWbafn&iBiftft* e>£ 2* 

**Mttl|-f5*«4:» 

2*««*ia-*-5¥aK:j:^Tffl3iafn&»Mk*6 N * . 

PiB«K:»jSUfcW«fffliMfttBffl©u*v^ffl[K:a6tJ^Ta 
«9!i'-h©*:BBft«a-r5*H8tteB^«fc, ft«*.fca 

i«s/-h©tjaEa«. 

[M*91 1 5 ] 5 snsaiHS'- h §s lESW 

Lt < v^^®&#-r5lHlte«:{3^$-&5^IS5 £ 
•ii. aW5'-M4IlHE<*:Ci»**-B-5#at:j:-3T» 
40 EWE*t:8Wi*«6nTa*a!)*n58l*J«l 4 83« 

©aiHS'-h©«tesaEii. 

[§t *« i6] ;* y h tt©3fe*a» 6 mst * aa^ 
i— h *aau&*flRW»©3t^ii«*»ai-r5¥s 

s Pi)Mb , r5#at:J:-3T5p«Kb*n&lB«*2*!S^6 

s1-5^m^:^ 

2jfc«^aa-r5#scj:r3Tiffiffl*iifciBfifcA»6s * 

50 PisgB(c*f/^;LfcB^Bfg^5^•^at±}ffl©ut^^^K{^a^v^Ta 



3 

z.taffi&m 1 immcDmwi'- h©$aE^B 0 

1 7 ] mtmwi'- h<D^.mt^>- has© 
cadis fzits\zfr<D'j>ft < ii^v^-rn^T-s sit #ji i 

[ff#gtl8] 3ttS-«fflfi3te*lRFfc»*5(HJtt7-f 
ffltfifSi:, 

¥^*«*acj:oT¥»fb3nfcifflflfc£*&c2* 
nuMBS-ra^at, 

2K«#^r*^acj:^T*rasnfcBMM»»&, * 

#©>fe©*aT- ^ > y a * # ini trfirqj -r 5 * sjMt-r s 

mm > - b * mm b -r a * 

at, 

[s9*ia 2 o ] mmmwi'- ho&mtf^- b ^sb© 

&©'>&< fcfc^Tft*»T-&SsfsfcJS 1 9 8Btt©aVJS' 

-h©t£S3£5So 

-h©*tt8KE. 

v&wutimpR k v-^r >^-r s >f*a* $ & (-fit 

Xti*il4, 15, 1 8*'fctt 1 9CDV^-j**l4»C8B 

S^ai:, 

KaUBS'- h Srdte^-B-S^ai:, 

Raw*- h fc3fcsfi»iistEflji»6»^rflHirr s*a 



(3) 1$§fl¥6-2 3 5 6 2 4 

4 

^Wfbra^aci-sTTWfbsnfcfflMftssst 2* 

ss^flyi-rs^ai:, 

2*«^ffla , r4*aK;j:'3Tioa#nfciifii*6 % ^ 

10 W3/-h©&|»fettai**&IIS*tiJ*ai:, ifltitfca 

#v">{B£, <i^7^;i/A©{i*wtj^b-cpi^-r-5^a 
t J: oaw^-Ko*HSft«ffl-rs*nstfttH*aft*6 

H«ix.fcif5t<^ 1 8 ££0:2 3fEfc©aBB->- h©*ft« 
St. 

[ar#Qi2 5] £©fljfe#fiic»*.saMfi:7-f 

•5*afc> 

20 3tt*ffiffiaK«4»6j*#JHW-rs*ai:, 

aji-s^ats 

«tB-r*¥acj:-3T«ia*n&3fe*iii«t¥«Mb-rs 
««*yi-rs#ai:, 

•2««^ffla-r«*at:j:-3T«yi*n&iiMft*e), * 
ma c *te u t B^Bfgp^atBffl © l $ v ^ tzmrs v > t a 
m *s - y <DiKm £t&m-f s ^RB^tu^a i: , 

-h©^S«So 
[0 0 0 1 ] 

£PU #{cfs^7i';UA^©^»©>'-f;uA4Sft5!5^ 
40 [0 0 0 2] 

*^^* s «^7©tftS§tfeSi:§cDUtB^iaT\ 01 
7 fct«iw->©tt<i£;& 5 k « (Dmmr-ib 5„ 
[0 0 0 3] in6©BHC*i^T, «S3E^Sli?B:— ^ 
©#rfiJ©lE®©#©#£a»£-ti-3<i}fef,6 la, lb, 

«jR>i6^»*ft^-r*sfl*r»4 0 3 iznntmu-r z>tz 

»©aiJ§*«fc*»-3fc2tt©:tf5*««4 0 2 a, 4 0 
50 2 b*&a-aTl^S. *««»4 0 3tt2«Cfflitf5^a 



/ 



5 

«4 0 2a, 4 0 2 bCDHT-9 Ofilbfttt^iolC 
ttTI^ So £©«fc-5fc#§fi£T-, AMft&s 1 
8clfflflMfi«l aTOBMMfifcfci. nm^t^Ttt 
t*tt» (016) Tftt, jftj|*m4 0 3CA-3fcitiBffl 
3ttt9 0HE«tnfctt»7JWTfTS, 2ttl©fl3frK4 
0 2bSrSia-r5. SWiPotfcgli (HI 

7) , *a»?4 o 3a»miiWfiitfiis*aEa.5fe4M6 

cooo4] *& N ajB»fj»*cj:t)3ij5*-r«*iisii? 
i b tuaiBa* i c sk t> ttvx, mmm+iz =t 

5^P3<l*^*{ii^lffl}ilofcK^{i*-r -5 <fc o 1Z bTU 
5. d©<fc-5£, $!13t^f!i?tt«|ji&SC < fc^T3?^ 

018 (a) &mMififrfr-)T^te^Vim&7riL, Hi 
8 (b) tt«M#a>A>^fctK«i£7*bT0 3o 
[0 0 0 5] £©i#Iltg^||t^Kffl^£ftT^3-i8£ 
W£<i:ft«©$ijl£01 9t^t. (S^4 1 Ofcfc-fig 
C3 >>^-^ 2 • ffiffii Ufc* U tf-;i/7;i/ 
n— ;i/7w;UA^A>e>'5:S(i^4 1 1©M{R!I£, 
1412a, 4 12bJ:U7i";;i/-?'h'J7tr-h 

2 Ol±0 1 9 1 0©«SJf 4 1 2 a©^®(C 
#^;i»*ftJtt»bTfi»IK±JK4 1 3£ffMbfcfc© 

[0 0 0 6] 02 1 C<ftfflS«fflH*K©*ji2f 

&*7rsL, H2 2Ctaftwt. -r&£>*>, (ftffl&K4 

&3ff£ij4 2 2tfflJWfi4 1 OCJBD^**. (fiffl^ffi 
[0 0 0 7] 

t«JSK*nfcffl3WR4 1 OTtt, «*©&!«#£&&» 

m^i&ifi&Zo 02 3 (a) ttlHi!!i5 0 1 ©#<!£, 
(b) liAC*5 0 2OW^ (c)tt««SiBA5 0 
3ffltt*fc, (d) &MrS5 0 4©ttJ8*, (e) tt£ 
iS5 0 5ffltt»ft, (f ) tt«5 0 6©ttJ»S*ft*ft 
^"To Cft6©*ll8a«£fcTO«ffl3fclfi4 1 OfctSHgt 
^sR^fcfflV CDA5 0 1 ^C.^5 0 2©*§-£fc£ 
r#Ji©Ha#®#A,T-Ji!,;?.;fc !K 0 
5 0 4, gg*35 0 5, &3^tt%5 0 6#fc3Sdtt3fe 

jwa&n* <«t«»0'ZW<fcr5&e) br, 



(4) #M¥6-2 356 24 

6 

li*^*?©«fl6fcffi!T£-e*:|3-eniM& So 

[0 0 0 8] 

0 2 4K^To #fBM«4 2 1 fcffl*R4 1 0£&5!>£- 
fc-t*-£R#££b-$>-r<, 02 4 (a) ttA5!)£l?*aus 
5 0 7©tt?i£, (b) ttftStJ^-e-^5 0 8©ttJi 
ft^-j". in6©*BB*±Ei:ra«C:*ffla5%JR?©« 
tltfiT******!****. bfrfc, (c) ttH^S 
SX©&i6©fiKflt4 2 3i:{i3fcfK4 1 0©fB1££b-5 
«MJBiStf&5 0 9TfciK ffiffl^«ft{S^«Sr«^«^ 
10 SR?fcfflV^Si:SHU «M^4 2 3£§iJ#bT<£ffl-f 3 
fe#>, (c) ©«MKSlia5 0 9tt*flBt Uftlf^ ± 
13 (a) «!)^fcn*-$liS5 0 7, (b) 1,5 i^fe-e-JMIl 
5 0 8 £*RSt LTttm-r.5sMI*«ftS. 
[0 0 0 9] tfcjfeT-fcJ:, CLft&©*R©ttaittB«CH 
■at*!)* £©g^t&S©jg»£«fct>T^&p a p£$Bfcb 
Tl^fe. bi»b, 3£^-©tt©*^^©iS5W»bA s ? 

b<, ?sttTfttB«ito!E©«att*j:w»tHi6*a«iaip. 

CST^fc. ^c:t% a»fl9Cc:©|l©l«EftfT^c:k 

# T- $ 5 fcttlSB© ti&l #3. £ ftT V > fc . 
20 [0 0 1 0] -;Sf, i©||ffl&jEPfi[»i: bTfct, #KBS 
61-283857, 1 -2 3 9 4 3 9, f^ 5 ? 

3 - 2 6 4 8 5 2£tmmm(Db<Dtf%l<btlT^Z>o Ztl 

£©&*nftffii?(s, t*Httfej&»6©#at«©£^ B^s^r 

©«a»ffl«9>a , *36»6^HiaJi:iE«ffl*«S!lLTO«. 

b^b, sar«iai;Tf«!)-&t3*iiTv^ ««*«©»/£ 

mWrt©Gfli!!i^PiBftttar*«^» #5*f,R©«fc-5&)te 

v>fc£h U7-bT- h-fe;UD— ;*^©:7^;*^y ^Wsft© 
tt^^-fXfcL/TtftWSns »AmWrt©3a:3e636»*: 

SfflV^fe^ffii: bT^BS 5 7- 1 8 6 1 0 6, 
58-179303, ^ig^F 1 -3 1 8 9 0 8 S$g|g^ 
©a'#4)^P6tlT^5A J , (S^tS4 1 0tt3t^«taW 

in6©«£*ttWettffl*«t:4i;4W$0. 5 At 
m~tK>(/m, *S0. 5 mm~^mmHJg©^®©|Hl£b^ 

[ooi i] ±fl3t^tu^T-sa'jNE]dh^m-rafc 

t*ti, ^©«tdt:^fi)4-rsi:^ES«* s ft<J5:t), islffi 
^©rtgetc^bs^RiSri^tB-rs^cc-ovN-rii, 
[0012] ^e>tCs ((i^7^;i/A) ii— use 

50 ^-htt (flftt) T?iW*n*fc«)s it^t)^tl5{S 
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3fe£ft£tt& D ft^K b&^T-|«&tfc2T' * 3 £ £ #S 
bfrU ±I3t£fc&^T-fciU *i^&!)B#£{I# 

[0013] xftwtt, z<D&o*r&$3m<»mm^m 

©5g»)-£-fc>-t>-35C£b3*|iiS> #«£V£fttB$±i2Uiffl£ 

tH-r s c k #t- § 6 mm > - \> ©ta** is t^ornm ft 

[0 0 14] 

2&«4MG3U 2i^4M&3Lfclllffcjb»&, 

[0 0 15] ±S3B6<Jfct> aWS'-hC^^^A 

as© ^>-b ©#?«£$&& u ttmufc^iiitftft^ 
«wbbT2jfc«djBau 2 fcaawasb 

*HB»fc#Ji& Lfcl»BWB«totHfli© b £ V>ffi£«-3t,> 

t» aWS/-h©^HSS«tti-i-S»2©^St:j;-3T4i 

[0 0 16] ±IBS6<3tt, jgi^j£!)£ftaaBJ3i/ 

— h©«B(3^';^ h«©^j®T-lSNA©^S:^-r5 
^a*^ HfW3fejWEfia**- 4 *>-batB©}fe 

«t:j:-3Tttm*n&jtg6iiitfift¥«Mb-r6*«i:, ¥ 
«Wb -r & ^a c «t -a -c ¥rt*b * n& is* * * 6 c 2 ^sgt 
awaai-ra^ek* 2K«#*yi-ra*«K«fc-3T$aa 
sn&iiifcfr&s *«sfiiJc*r«>bfcwagf»^MSimffl©b 

*lrMfSC«r5^T* C3i2i^HB*«:0:'si**:PI8©^a< 

k t> Mn*>©^Rs ftf&ti -r 5 ^Pist&ttj^a t jfx £g§ 

3©^©{CJ:oT*>®fig^n5, 
[0 0 17] ±EB«tt, gfft& 9 3*13 a«l'> 

-h^ IEfi3fbC<^a®ft#UT^S0«f*fc80Bl 

HC^ 'J y htt©3ttaBTfiNA©**J(RW-rs*a!i:, 
WlfJt^IEfflW-r S^(pj^e>s S'-h«B©jfe! t H(fcft 

¥S C J: -a T ¥«fls * il & 3t *BBffe ft 2 &S&#4SL3I f 5 

#ak, 2*«d«3i-r5¥atj;oTifl3i*n&3fc* 

®j^^e>, ^RggPC^bfcB^gq^fttBfflOb^^ffi 
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8 

rn*»©*PBft«m-r**i««ai^si:ftfliitfcjg4© 
[ooi8] asfc, ±i3ga<]ttx MttaDsnsaiiiS' 

*#ft«arra*akx awi'-hftaiiiyfejfcflBWfflj 
©^E&ftt&ffi-rs^ak, wats^scioT* 

fcB^tife^iS^ft^^b-rs^iai:, ¥r&fb-f S^a 

c j: -a t t» <b * n fc ^nfft ft 2 Kawwaa-*- s ^a 
t, 2»«»j0i3i-r4^scj:-3Tia«#nfcsnfc3tt 
^niifeA»e>^ ^Rsei5t*r/tobfeB^HtgB^-ttaiffl©b§v^ 
flmas^T, ->-hF*igp©^-i>«^)H©fts?)-&t)-y- 

itioaHt:5feu*g&e*fctt*©iU3S: < k^rn**© 

fttttBf 5 *R6tfcfctJ¥a k ftfitx fefg 5 ©*a£ «£ 
[0 0 19] ±I3IS<Jtts «fcffl3g««1B*7-f* 

■AC3teftffiffl«i6fl!i56»e>»*jHifr«*S!^ <4*gM« 
{t(a^7 -y ;i/A©(i^rsift^^HBB^©p{i^ASii 

fr^^-hafflcjifi^iiMtfttttB-ri^Skx ttwra 
*sc«tr»T«m*tifc*^Bi«tft3ptiwb-r«*®k, 

I F«Kb , rs*St:J:oT s PtPHb*n&llIffcft*&t:2* 

b s v ^ c fi -3 v ^ t ae^ > - h © ^ m ft m r * 
m^m k ftn* fern 6 ©^m c «t s x « n s . 
[0 0 2 0] ±83swii N GLmmmmfty ■< ;u 

^* s iEsit-r5^(RiA>?> h *iB©3fc^iBiflfcft»a-r 

S¥©ks ^tB-rs^lSt:«t-3T^tH^nfc^^ia]^ft 
¥«fb-fS¥lgi:, TflMb-rs^acioTVSMb^ix 

&ii«ft*e>t:2ifea»«ra-rs^a4:, mmtym 

feB^Btg)5^tliffl©btOfieft, li^7^;UA©(l3fcW 

cis tTpner«*ffic«t oaw^- h©*PBft*air 

tlSo 

[0021] sfcs ±i3B#jii > Kmm.m^u%? 4* 

•AK:*ft(fiCffliltRfl!l*6)»*«S9rt-6*Sfc, 
f>f{I^7^;i/Aft«^1-s^lS!i:^ fiWS£«WBitt7-r 

;i/AftiHite-rs^©i:, »^rHHWM5A*iEsirrs*ra*» 
6'>-baiB©3fc*iii*ft«a-ra^Sk» ^tb^s^ 
sc«toT*ai*nfcyfi*fflitffcft¥fiWb-ra¥ai:, ¥ 

«Hb-rs*SCJ:oT¥»fb*nfcIii«ft*6C2*t5 

fl*a-r«*ai:» 2««^«a-rs^atj:-3Tffla 
*nfcBi«*»6, *PfiKwt:*fjeufcraiigHw^«iaiffl©u 
§ v>fflcas-3 v> Taw^- b ©^bs ft^ttj-r s ^Rg^ttj 
^a k ft Dtx fc % 8 ©^at i ? r « asK * n s . 

[0 0 2 2] 



9 

2**djD«-rsfc«) N Hia^Ci**©«'J>fcn!ffefi 
©*M*£j£fc1*Ul/»S. 

[0 0 2 3] a«3S»)*n4i'-^h trov^T*, fg4© 
*g© «t o £ n - 5 ft^ bT >- b (Dm K> #fa fcffittfa 

ttJBOEWlSn-^aiilCSttib&ttJBT, [Hl!G-f5n- 

©fcfc#*^cj:aftjsrft^Brft©««fcSB\ 

[0 0 2 4] »6©*J8rCtt, ttffi&K£fflttM£©%jil 

bs> s(ijt©sit^ttP{s^{cit^i o~2 ofggs^i 

[0 0 2 5] »7©*ST?tt, ffi*BS#ttJ«7'r;UA 

^•^susi:^:? -< ;u Aaus©*n-en©a«j;W£s 
sfc», *«8«t»jei/fcra«H»»«iaiffl©b*ir^fli[ 

17-f ;i/AfUS©[H£&£>«fc-5, WSSl/Tiasfe-rscii: 
[0 0 2 6] JB8ffl*HrCHU K»>^fc«SUS&IWfc: 



(6) ti¥6 -2 3 5 6 2 4 

10 

(ftffl^tRN , iB>lfi7-f;i/A©ffl3fc*lS4:fi*j(HW*a 
[0 0 2 7] 

immmi wt> **iH©*it«it:ov^Tiais*#jHL/ 

[0028] niiii (Dmmmt&zmwi'- 
*B©flij«ft*-r«i««riiia7f, zvnmmtmwi'- 
io h3ns©«/j%cafl*i«fttt3i-r*»&©«i^»*. 

[0029] hic*v^t, aflasz-htjasiBtts * 
*>>-M^iSt5D-7 2, n-5 2£ e fc^>T&e> 

ft&ffl#^-h 1 ©SB !)WftS3* {I 

3tS/— h 1 ftJHUir*-**:to©X 'J y httifcS4* ttffiu 

«feffilHj^7s S^-tV >^MIEleIS&8 N wmSBM&m. 
9, vY^U3.>Ki-^ 1 3, I^MSf 1 4, £ 
*$®J:KIh]S& 1 5 . XV>* 1 6M7D5' tf^f^^ 1 

20 [0030] *ttta*»-e*4aws/- i* t bT©<§# 

2/— b ltt06«D-7 2±CJgb£i> s e>»i^l!);* 
h, u-9 2©*|JSICSfbT»tt-6ftfcaS»)«ft»3C 

— 7 2t3g^4bTV'«S(i7fci'— h lOSIIi^U <y htt 

tusm (0iT-«±^) t^aiu>x5 k.?<f 
c «t t) ^7 *— ijT, b-c^a-r So 

[0 0 3 1] ±f3«fiK^3*5V^T^ ffl3t^ - h 1 *55SIY 

30 fifaiz&mz-en\£. ^4 >-b>-tfe*»6©iitfifi-^tt 
nifettaiisiK 7 -e a/d xttffiaid «t 5 ?>mmm.m^ t 

^1B5 8- 1 5 3 3 2 8CW^*n&t»©4:HI«*4» 
©) 8T?flHWtr6, ^-fev-^ecastre)* 5 ^^ 

®^5!lS^S9Hli> ¥«Mb0»lO N 2 ^7>HISS 1 
lSV2fiI{blH]SSl 2SDS^s ¥«Kb@»l 0T-(S7fc? 

•t> & b t iffl^a^ ft » e> * j t r 4 ¥m<mm * n 

40 V\ T«Wb«raSfr-3fc*» 2 1 

©wfifftnnft§fiBi-r5 2«fls^fflaftm\ 2 

fBfblsieSl 2C*V^T2JfeJRdffl9*ti&l8flfe*»&*cPIS 

SIJftft&m-rS2fBfbMSS:fi : ^^, jg^ftv^^Dn 
>tfi^ 1 3CA*tS. 

[0 0 3 2] ^^0ES 1 4 -ettlUfettffllsIB 7 ft^ 

b^ SCU^tHC^oT^Sv'O-tryif 6©^^7 

^■CttHS D«ft»3 *»6©Y*fiI»»«t:a-3V>Ttf« 
WftEIlS 1 5 C i 0 , >-b>1t6{ci5(i7^->- N 
50 l±T©l8tft«tftBM8* , tttB*n*J:^C3&:-3TV^ 
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J3ST*©ii3*tt, 7-f^Da>ea^l 3fcA**tU & 

Rg^ss^ rij , ftng#&^«£- r oj t&mmm 

l 3£j;5f6iJfflrFK, X'J>*16, fea^tt^n^ 
-tV X<7 1 7CtB^;^n5o 
[0 0 3 3] 02, 03, 04jROq3 5tt;«&aEgB© 

[0 0 3 4] H2ttfi3te5'-h©¥£ffi*lftaj-*-*»& 
*flt3W9C^ bfclSTfci. «W#©**7fttBI 2 
1>T, X'Jy htt3tt»4*6©Atf3t¥a4afcaaa* 
$tr¥E 1 8 i tt, 3 0 ° ~ 6 0 ' , ^ U y 

H*7ie«4©lf tfcfcO. 5~2. 0mm, 7'Jyhtt)t 
S4A>P){Sitei'— h 1 £T*©SE8IPtt6 0~8 Ommi 
b, ^ajU>X5T'{i^^>— h l^H&O. 1~0. 2 

Bi^iST^^si— AX bTl&ttJ-fSi:, iS3fc^-hl 
JtMfc:£ bTV> 5 Gfli£!r£'N£#4nRIBA»e> ©BJMHj^S 3 
>h^X h&<tteUr5£ ^hjs^jcd^ 

^Sr^tiJ-rSfctofclli, *U *H*3fe*4«D«L2 tt, 
Li <L 2 Tfcftniifc&Ja:^.- ffcfc>t>, 7-<>-te> 
-y- 6 fc 1 1 ^m^CDg^is 2 5 9 2 jfjJR7 -f >ttt^U 
£ftT^Si,©£fflV\ tttlilllSR-«fac7 Oium^OW 

ttffi-e*iiH3fc^— MO«Li ttl 8 1. 440 
mm££S„ C©I3©X U y h#7fcag4©*IL2 tt, X 

mfcLfc^g-, if$j2 4 Ommj&gt&ao 
[0 0 3 5] XU y htt3fcjB4A> - &ffl*S/-h 1 ST© 

* ^«^®4©<it *m< ua:w-nttfc&&^. mm<D 

£bT*>, *ttjaSt)*n*ffl3ttJ/-M*>6©S»jfct 

*«c«mr*fc»t:'tts ttffiH*Tj-is©5figffei±©B 

- ^>flaflp«jfc«-«j if s ffl ^ a t m&x- & a . 
[0036] m3&v ! m4&*mMmiz&^x7 : y *- 
*x«e<k brtfcttj-r 5»i§r©3!j»£!ft0.§-<r a fe»©^ 

«L«:v^T?«ta-r*»^ft^-r*©Tf, 7>j»htt*i 

4Tffl3tS/-M©affifefiNA^WrSfc> ^©SW 
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ttHHHftCDN A t Htt&tttf 5 >X 5 fc jgft-r 

tt, iaat«t?)^ba^Ht«fcf)^ASiR^Ufcf)l6t!c 
btSfafctf), jpfiHCit^W*^ £fctt, HtoH 

tftHJbfcti^tt, ***«jRx*meiT©IHIi!!itt«»ft©S6 
•fbtfO. 5° glfc'J^^feft, 7>f 6 ±T-K] 

10 LTKaEfls*ft&^. 

[0 0 3 7] ^CIT', 04i;^t«t5C, «3t2/— h 1 

(omm tt u > x©)m? 13 tts ^ t ma c ^» u 1 5 s 7 
*— *x«effcb"rttfflufca^-tt % 7-r >-b>-9-±t-© 

03Offl©£»jfeffl«3fett'( fcSOtttbfrft) #[q]±b, 

-T?»*itt»sa^*U>. ^b^#cdh^t-i4, xyy 

htt**4t:Blmni|lK<D7r-f/tffl3fc»*fliV\ ft 
7 0mm©g§SSA»e) 4 5° ©AW^T-^^b, tftlU 
20 >X{C^gg{gf 2 2mmfflt)ffl^l\ 0. 15 76 
t7-f >-fe>-y-{3BJ^i£7 OwmfMU (03©a 
= 16 2. 1mm, b=2 5. 4mm), 1&{±}U>X£ 
^Wml^fri 0mmggr7*-A^ bTtfttB (0 4© 
a' = 152. 1mm, b'=35. 4mm) «h 
K£ 1 /imgl, ffi 1 mmggCd^i/— h 1 SHOIH] . 
Ci^Rl©B^Bt^^t^tB-r « C k tfT § fc. 

[0 0 3 8] 05 a±gBG0a^n'©«mifc«iB«tA3Slt 

g 9 c*}v\T«^flt9©»ai»3a*KWf a 

So 0 5 (a) , (b) ttHl©ra«tftfc[JIS»7;&J:tf 
30 i^x— 5*>f >i^fijElll»8*»6iiifWiaSI«t:A**n 
.41I««^ft^lyTV^S. (a) \£-&M&9$s (b) tt 
7 s -f 7 sl— *X&mBf©Mfl*R6a s £DT^5®i^©ilj 

^fl^-c-feSo c©ii^fi^<&¥rt{b[llli&i ocijits 
¥»<bMat ct 5 «7t? *a d -^fc-a- a i: § titter a 

-fXSI»*LTIiHft«^ft#6*»C'r* (c) . 

2 *6St>1h]SS 1 1 ^C^}V^T 2 &3ft#*niI£fi : V\ r^PfSSB 

<nwm&wm&mTz> (d) . c®2**7Maa*nfc 

'BHfeA»e>2fiK{bl9R|l 2C*5V^T 2fit{b®S?n, 2fil 

®^ ^PiiiibT^m-ra. 0 2~0 5ttSiB^^^g^ 

[0 0 3 9] W±©idt, iCD*10Hai«C*^T 
tt, (HTt^-h l©^®(C^b5IHIfl^Pi5S:, fiNAffi 

<b 2 KflftaMXHIk: «t Siii«fc3idR«l91(c J: 5 iSJMfi^ 

50 [0 0 4 0] &£->-htt^H©ft5»)-£fc-eg|5l3£b.5 
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zw, 2 ©iqmuco^tbi 6 z&m Lxm. 
aits. y.T<DWiwiz&^x, m l'ommmtm 

[0 0 4 1] COi2 ©ftflEWi. £ 1 ©|gflE0iJt::fctt 

sx >; 4 >tt«w3te« 1 0 4 tmm 

mmx-te. ? j >&mwytmi 0 4<Dmm^, mm. 
1 2 o<&^bt{i>t^-M taBi$*THRwu &m 

■b>-y-6±C<S*U-riB*ft*tH-*-*J:'5t:ft-3TV^ 
[0 0 4 2] *IQK«iTJ0:a;»flB9ir«fc«&fiWR±a 

tztb, Rmm±m4 1 3 (02 0.) cDcadtct^^i:?, 

SC«»*5 0 3©iIA-*>SUS5 0 4©&flfi;£tf"£>&: 

&lft&JhMaiSI<:£l;£%i&5 0 5^5 0 63?© 
!Kffi*yt¥(lMzm&{hX'g?>o £t>l£Ztl<b<DtKf&(DW 
Bf&£±fBEI 5 iZTjk Lfe «t 5 CIBItt£L3lfiB9 T'SS'NS 
^©^S^ayi^d 9, 3l®0£li£b*Pfe£:|BMi£ 

[0 0 4 3] i 7 liS^S 0 ^ ;i/AtffiC 
£»l»Jfc«2 ffO£^lsfettttStttt&tt£-r3$3 

[0 0 4 4] CLfflUfliWeUU >«JRIBJteil2 0 4 

©BPJi7fe£ < fc-?-ti£f&t6 2 2 0<&^UT{l^->-h 1 £ 

fcu ntttttuisiis 2 o 7, s^-t^ >y*tiEiHie&2 

0 8, BIflWBaElB2 0 9-eB«ftlAaUT'>-htt« 
H©Jte!)^fciH»fc£&a#l«iA-*SWSu £»IW±» 

mmz£.b sterna® <DXMz&m?2>o *&, 

h 1 ©±Ei8iilHiJliaBi:ttaJ&4ffl1fift^ U v htt 

*I2 2 4T?j**ja^ u ^B^iJii^i/- h i mmx 

IES^-r5^fSjttftajU>X2 2 5 £54 >^>V2 2 

6£@eu owes/- hismamtii&Fy*- 

U m@L&im®ffi2 2 7, 3/x-7vf i/4r*HE®»2 2 
8 , ODftAUlIsIB 2 2 9 ?H&«ftkU bTd^'>- h 1 

©8®c£b*Hi£!i&RS*ifrr*. raftjositt 

12 0 9, 2 2 gfC^JtS^aiHl^ttia lM06Cf 
LfcfcWfcEfflttifcBs fflap>9$t>l8|5«#J»LTMqii 
Ufe*i©i:BI«-e»«. 

[0 0 4 5] #|SJ60yctt» 5 -T VttJHQIiftS 2 0 4 © 
tt«*62 2 0*^UT(B3fc5'-M©fii*W 

itsu o owfre&iffiwiu *©2sa^ft«muTv^ 
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ffla®c^ts^je-wii*©^iBfttta-rs^k/)»-p* 

[0 0 4 6] ®8l±£4©^JS^J4^-rijiB|EIT% d© 

mmm&m7 cdmk~>- b 1 ©*®tsiif^±i^2 o o 

^J$£*VtV^vt§-&©0"JT&S. d©5ISE0!l#£ 3 
10 ©SISI0!li:gft3©fct N 07©7-f >«JHW3fc*2 0 4 

*7'j*hMS2 2 4-c«fflu *t^r*»e>©a3gjfcs 

tfcffil/>X2 0 5t7^f >-fe>-tf2 0 6±{ClSlkbTtt 

ffcttia 7 *&mi>xm.w Ltzms ommm t mmx- & 

S o 

[0047] frmmmxiz. sMtm±!Bsmv:^.\mi 
ie^«©&fl6*i*iH-r*e&3* i *^fc«>, E7©siss 
miztt^mwytm—^x, H-nrsmmtg, >Mrc- 

20 [ o o 4 8 ] m 9&m 5<DmmMtemz>mwmx\ c© 

HSfitfiJBU «I^DS*iSfl33teS'— h©«B©03fii&4: 
A^rS, fiWKJtffl«HC^t*seie-W»«ffl^»S 

©T-SfeSo 

..[0 0 4 9] #§H2?E0iJT-fci:, EHEpItfiJ&D-^ 3 0 2 C 

«sttt*e»*iT^aflM6s/— mhu $591 a, b, 

(pICd-^3 0 3, 3 0 4©*I^^D^h!5;is 
30 6, lsltenjf6>5:o-5 3 0 5(3^^ft(te>n5. IfiHE"^ 
16^0-5 3 0 2, 3 0 5tti'l'7h3 0 6, 30 7C 
|5]WC3@^$ns ^t7h3 0 6, 3 0 7li^e>(- ; &- 

5, ^©^^ n-^3 0 2©[Mfc£, 0-73 05 
©@<K««t5fi*»K:a< UT*»tf» <i*'>-h ICtt 
-^©?I^A J ^fflb> J/-M±fcStr^i:a:<aUKaSt) 

^ns, EWK^riBan— 53 o 2, 3 0 5CDiHitetctre> 
tffes^'&tctt, s e>Cjfe«p«Mf 3 0 8 tzmfezntzi' 

■t7h3 0 9tr>y3>D-73 1 0 £®!|EqIf&f3£ 
40 SSif>i>3>n-73 10SM 

3 1 lC^nfc^3 1 2{3<tt)-^©*T-3*^ 
r>ya>D-7 3 1 0 &m?£i/- b ltjflolj 

[0 0 5 0] i©J:aCbT»«6iSD#n4iH*i'-h 
ltts HHC^flHlia«aE«B3 1 3, 0 6{C^-rSii 
t^tH^ffl3 1 4T-^R55r^mi-So *^h=j> 
Ka.^-3 1 5T-ii, (HiattalESEB 3 1 3, a»tttU« 
S3 1 4j&»&— £fflffi««ftT^3"? , -:*>$ f «B3 1 
50 6C, ^ffiSsg*K:S-c5<^P(l©»i^tti^b, 
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[oo5i] xmrnrnx-iz. mmm*)8fizmytm&mm 
[0052] &iz{iLftmmtmftm<D{iLmmw.£m?tm 

4b\ «TOUrai:iiUt, £U©?tlG0i£ft«&&*ISic 

[0053] *nmm&. Bit^u^i ©iusm© 

©\ &*B£fKtt-flM£tK6 0 1 stVl'*' 6 0 2, 

6 0 4i:j£»)iaU6 0 5, ffiffi JIIKft(H3tefi 6 0 1 

8C1*U (ftffiiS«f*ffl3fc« 6 0 l.&iB©Bft&ttttl 

fca*«jClRltT?»S. ttffl2£ttffi3frK 6 0 1 
fc£, ttffl&fi 6 0 1a fciH*t6 6 0 1 b £&MBLB 0 1 

c tfrbfciT^Zo 

[0054] ±tammK.^Xs ®.ffim&ttm?tfo 6 o 

** &®B&fi?ttiBlfetttil[BlB 7 tA/D KggQaic «fc 

IEIhIES 8 T-.^B^tf £>, 5^ 6 2 8©fgjKtf£>* s 

5*-f s>*;i/WfcilfIESftfc8k BffeXtil£&9C.7J!73 
Bttfttil&IBSlCtt, VflMblSIBlOs 2%ft# 
1B1 ljftl^fflWbEIBl 2S«S^., ¥«Wb@»l 0T 
ffl*? -?>4frfflS«£SM D 5 i: § C^tSgfi 

IUS& 1 1 TARBSSCDQiBSftBfftSilir S 2 &flftaXL3& 

ff\t\ 2{gfb[US&l 2{c4b'0%T 2 9tf&fr!Em£ 

[0 0 5 5] 05£lft£|§]B 1 4 TB:BfMftUI§iei 7 

U SlfcilHfct&fcHfcifii-sT^S^-f >-t*>it6 2 8©j£ 
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tl> — ^TttSSDSiJ^Si/Vl/X^— ^ 6 0 4-b>t><DYJj 
6 2 8 £ J: SffifflSIRN-iH^fi 6 0 1 ©?3£&f&B 

cau«s6t)*n*:*«&» ^©^Btf^stfcaj^tu mft 
®a^a 9 -e 2 2 ftfcaaaa-c©** 

10 Hu v-f ?D3>t^ 1 3CA;fr£ft, ^RI*s^5J© 
^ r 1 J , fcB&JtM*^*^ r 0j fc»*««c«je*n 

i7tct±i^^ns. 

[0056] 01 1, H12, E13, HI 42iVE 1 

5 &*m&mw:<DnMm$:z ^izm^^-rmmmx- 
[0057] Hi-i ttJsmwcQittwm 620 hm&m 

tRW(H3t*6 0 1 ©{§#*£ 6 0 1 bO'flfttte 2 1 fcfc 

[0058] 012 wmmsHm%m. 6 o 1 cjh«ba 

flWI/?'T?J»l|BUfc»&©SUS*l»5 0 7©tftaUK3*jj* 
Ufc0T-fe-5o 4fcfS2tKMBjfe£ 6 0 l©(ftffl%K6 0 

i aWfrbMJjMwrzm'Ss m??t&6 o 1 bod^ 

{fiffiM«6 0 1 ai:H5fc«6 0 1 b©|^®T- 

it, Pijtttusseo i bftaatifcft, £»*Ht 

Sd3fc©Slif^h«t Us BA4S6 0 lbt« 

30 6 0 1 c©*B-ettPfflJt<0fiWJti:JS:5. ffiffiStRtt 
fl3ttfi6 0 1 ©JB*f *ttSS 1 . 5gST$5feii, ffi 
WAMft/3 * 45' t bfe«^-©S^^^JKtt0 1 3 C 
^■T ct -5 C S 11^©®-&^J 12%, P (B jfeCDJS^ftJ 1 % 
fiflEi:*!), 0 latl)ttf(6 0 1 b©|^® 

r35 0 9 CJt'* 1 0fSfil±©S/NT»ttl-CS6. 
[0 0 5 9] 01 4 £01 ltl^ti^a4 0° 

±9 0° ©3Sffl{cnr^uTt^sbfc©^-©H^«[ia^e 
* s o° ) ii. jBO'&fc'e-ftia^Ks o 7fc, ffii?^^ 

AaiS5 0 9fflm*i«Jtl:/J^<St5. fl^a«ffiffl 
^tt®«CMU9 0° h^§<1-Sfc, li^-^fc-a-^TS^ 
(%5 0 7i:> «H7^;UAftia5 0 9 ©&£#&£*# 
<ft*. ^©fetf)> (S^6 0 1 b©ffl*ftaft»6*» 
ti&tftffibT**, t^*^S© 2 &fg£&© 2 (itYbEBffi 
fti*«6 0 1 bOfflJtAoKjSifC, ftS5-&*3-&«^ 
^^85 0 7^:, ;UAg,?S5 0 9©aWj©fffl, IP 

*>il 4© rffl#fcCf6i;jS:2fflrtbHtt6 4 3j T^b 
50 &J:5t:Hs£-r*ctC:j:!), «5^to*»ia*PilS5 0 
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b©(I#3ia#±4 5" ©fgfflT-fcts 2mtt0 2l 
fc-t*f«&:fcPiS 5 0 7^m-rSdt*ST'tS. £©*§-& 

©&*#i£i±, 015 (a) , (b) tzmivmrnrnt 

LT^"f ffifflM«{td^«6 0 1 £Y2 #19© 

jtSETtMESU fftffi2fitt(S%& 60li90°ifiL 
TY 3 *fiIO*3lE7fttelE"r*Ci:t:«t»), fi^aCtt 
#f 5;:i:>3:<, tftbt, (MBS18fl-ffl#K6 0 1© ■ 
fli^ia^iro^l^tfe-sT*, ffitHfCfn 1 iS&Rl£t&tB 10 

[0 0 6 0] *^«T?ttWWSftT^*ft^JBtt©{ft 

«it*ttfi*is6 o uz-D^x-m&mzm.wLtzifi, 
[0061] ei'±Kwufcittffla«ftffl*«6 o 

T?«»CSH»-rt^ «ttEX«*«iB«U fflftS'-h©^ 
[0 0 6 2] 

afcBMyBaeD&»©¥Sft*Abfc©"Cx awns'— h 
affl©«/j^cacii»'Ni*«©*n6N aws'-brtw© 

htt«HffliBD-&t>«fflJC^t&a«jBA-?>ftia* 

3isc£bfc^-wjMf©&«u *e>c(saas*ftffl* 

[0®©Wi&iaB.jn 

[0 1 3 *«U8©SS 1 ©3®K«fc:«aaBJ§5'- 

B©»fi!i*^-r«i««diia"Tf*5. 

[0 2] TsattffiT©awi'-haniift«ai"r«»& 
*«a«tmw-r*feii>©ttifiiaTf»*. 

[03] jpafta^— hafflft^y'^-A^La^Tf 
tttH-rsa^ft^-rKwia-cfti. 40 

[04] ¥tBtzmwi'-hm.ffi*7 : y*-jtizLxmm 

[0 5] *^©^ffi^|{c^5iffl^a^st*5(tsii 
«!yit:j:«ia«®^©3fi»I*Ybftj5%-rKiHBITft*. 

[0 6 ] xmm'g, 2<Dnmmfcmzmw>s- ht&sgj 
B©«ja****i*«js8ia"c* s, 

[07] *^B^©^3©HSS0!|{C^5SB^i'-M^S^ 
B©ffiJ5££^-r«&fl§j5!40T*;& So 
[0 8] ^BJ©^4©Hffi0!lt^5jSB^^-M^a^ 

«©«j«ft^-riR>5«)«iat?*4. 50 
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[0 9] *%i«©ft5©£ffi0l£ffisaqi!S'--htt££ 

ffl©«fiK4^^«lBS«^0T-fe?>o 
[010] *^©^6©SSS^J^^SfiiffiMtK{tii>fc 

««as»B©««**"r«ws«j«ia"e» s . 

[011] ffiffiS4R^fl^fttttir««^©44?Erffii» 
3*«4:ffl3teK©ffl«ft©H«ft«K«t:Bii|lir8fc«>© 

SiB^0T-afe5<, 

[0i2] ffiffi£isf^B^«ftttm-r2»^©£i<r^9i 

[013] Sffl#fcPffl*©ffitt£»*3ll£*!lil»-r5 

fc«)©iiB^0-C-2&5o 

[01 4] *^B^©^JSfi?iJ{c^5in^5!LSSBt*jltS 
ili£AUlfc:J:3 2«[liMfe«^©m*©*fl:ft5%-rKiiBia 

[015] *%i|§©ft7©^0iCffSfiffi2l&tt£ft 
[01 7] C6*«C«5fl*7^;UAfcffifflU&*ilB 

^c#tt5«#w>©ttffi*^*iiMiiia^fca. 
[01 8] t^«c«stMa*W0fcte7*;i/ASfl!fli 

^-rsiB^0ffe5o 

[019] ti3 l 67-i';UA©^ji$:^-rBfffl0T'a!>.5o 
[02 0] «®£&S#5±M#ffM£ftfc<I#7<;UA 

©«jI^^-r»f®0T-ife S. 
[0 2 l] fflffl3l«Wfi*7'r;pA©«fi*jfe*wfK 

®0T-feSo 

[02 2] ffiffiS«W«#7*;UA©«afc*1-irHia 

[02 3] {§ft7^;UAC£b5*|%^jjVf#r®0T- 
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